Endothelin-1-induced pulmonary arterial dilation is reduced by N omega-nitro-L-arginine in fetal lambs.
Endothelin-1 (ET-1) is a pulmonary vasodilator in the unventilated fetal lamb. The site and mechanism of this vasodilator response were investigated in isolated blood-perfused lungs from nine fetal lambs delivered at 127-140 days gestation. The vascular occlusion technique was used to partition the total pulmonary pressure gradient into pressure gradients across large and small arteries (delta PLA and delta PSA, respectively) and veins (delta PV). Injection of ET-1 (74 ng/kg) into the pulmonary artery significantly decreased delta PLA from 12.4 +/- 2.1 to 5.2 +/- 1.1 mmHg and delta PSA from 49.2 +/- 2.7 to 31.3 +/- 4.9 mmHg. The pressure measured by double occlusion, an estimate of pulmonary capillary pressure, was not altered by ET-1 (15.5 +/- 1.0 vs. 14.8 +/- 1.0 mmHg), indicating that ET-1 had no effect on pulmonary veins. Addition of N omega-nitro-L-arginine (estimated perfusate concentration 2-6 mM), an analogue of L-arginine that inhibits the production of endothelium-derived relaxing factor (EDRF), significantly attenuated the dilator responses to acetylcholine (10 micrograms) and ET-1 (74 ng/kg) by 35 and 56%, respectively. These results in unventilated fetal lungs indicate that 1) ET-1 dilates both large and small pulmonary arteries with no effect on pulmonary veins, and 2) this effect is mediated in part through the action of the EDRF pathway.